of the proximal phalanx, only 3 of the 8 patients had satisfactory results, 2 after excision of the metatarsal head and 1 after hemiphalangectomy of the proximal phalanx. The remaining 5 patients had residual symptoms and deformities which, although of a minor nature, tended to limit activities such as walking lCng distances or running, and also gave problems with footwear.
The main causes of failure of surgical treatment were: (1) Inadequate resection, resulting in a painful arthroplasty. (2) Contractures of dorsally placed vertical scars, resulting in elevation of the affected toe. Underriding of the adjacent toe then produced pressure problems and skin callosities.
(3) A pre-existing asymptomatic hallux valgus became an increased and painful deformity on two occasions.
It would be unrealistic to draw any firm conclusions from this small series. However, I am impressed by the role of the loose body in the progress of the disease. In the conservative series, good results were seen in patients without loose bodies despite advanced deformity of the metatarsal head in several cases. Conversely, the presence of a loose body almost invariably implied a poor result. Early removal of loose bodies appears to give impressive and long-standing results. Synovectomy has an established place in the treatment of rheumatoid arthritic joints, particularly the knee. The results, however, are often disappointing in the late rheumatoid knee where there is pain, stiffness and deformity ultimately confining the patient to a wheelchair. A new operative technique is here described for the salvage of these knees. This consists of an extensive synovectomy with the addition of drilling the articular areas of the femur where there is loss of cartilage and the appearance of cavities.
Theory
Drilling allows the formation of new bone and thus provides a reinforcement of soft borfe areas, of great value in the rheumatoid knee where geode formation, particularly of small size, is common. The fibrous tissue exposed to the articular surface undergoes metaplasia from exposure to mechanical stress and becomes primitive hyaline cartilage.
Investigation
To determine the value of this new procedure compared with synovectomy alone, a clinical trial was carried out on 30 patients with similar signs and symptoms: pain, medial/lateral instability to 10 degrees, and flexion contracture to 20 degrees. These patients were divided into three groups of 10, and the operative treatments were as follows: Group 1: Routine synovectomy. Group 2: synovectomy with drilling of areas of loss of femoral articular cartilage followed by non-weight bearing for three months. Group 3: synovectomy with drilling of 'ireas of loss of femoral articular cartilage followed by non-weight bearing for one month.
The ages of the patients ranged from 23-76 and the duration of the disease from eighteen months to twenty-six years.
Operative Technique
Under general anesthetic a tourniquet is applied and a lateral parapatellar incision made. Using cutting diathermy, synovectomy is performed, the fat pad is removed and the cruciates exposed by removing synovium with a pituitary rongeur. Areas ofsynovial pannus growing on to the articular surfaces are removed with cutting diathermy. The areas of loss of articular cartilage on the femoral articular surface are drilled using a 7/64 inch diameter drill, the holes are sufficiently separated to avoid collapse of the articular surface and penetrate up to a depth of 2 inches. Routine closure is performed with interrupted catgut to the capsule, and silk to the skin. A wool and crepe bandage dressing is applied from the toes to the upper thigh and the tourniquet is then released. The average tourniquet time is 45 minutes.
Postoperative Management
The patient is encouraged to perform static quadriceps exercises on the day of the operation. The following day active quadriceps exercises are encouraged with flexion up to the limit allowed by the dressing. On the fifth day the wool and crepe bandage dressing is removed and replaced by a single 6 inch crepe bandage. The sutures are removed on the fourteenth day. Unless 90 degrees of flexion is obtained within 2k weeks of operation, manipulation under anesthesia is performed, but this has rarely been necessary. Full weight bearing is normally allowed after four weeks.
Case 1 A married woman aged 42 with severe diabetes mellitus had seropositive rheumatoid arthritis for six years. Her knees had always been the target joints and these continued to deteriorate in spite of prednisolone. She had been unable to bear weight on the left leg for nine months because of pain in the left knee (Fig 1) . The range of movement in this joint was 15-90°and there was no side-to-side instability.
Operation: The left knee was the site ot adhesive capsulitis with complete loss of femoral articular cartilage. The suprapatellar pouch and the paracondylar gutters were recreated with cutting diathermy and the fat pad removed. The femoral articular surface was drilled. Routin* closure and postoperative management were carried out.
Arthroscopy was performed under local anmsthesia after three months when careful inspection of the femoral articular surface revealed no evidence of drill holes. She was then allowed to bear weight on the leg. Two and half years after operation (Fig 2) she was pleased and had a pain free, stable left knee with a range of movement of 0-1100 and no extensor lag.
Case 2 A man aged 68 had generalized rheumatoid arthritis for twenty-six years, involving the ankles, hands, elbows, shoulders and knees. His right knee had been continuously painful for one year. This joint had a range of movement of 0-100°w ith 100 lateral instability.
Operation: There was found to be complete destruction of the medial femoral articular cartilage, with the formation of a superficial crater on the main weight-bearing area. This area was drilled and the routine management followed. When arthroscopy was performed three months later no evidence of drill holes was seen and the suprapatellar pouch was noted to have a red velvety vascular lining. He was then allowed to bear weight on the leg. When seen two years later the knee was pain free, with a range of movement of 0-110°and no lateral instability when the quadriceps were contracted. He was able to use public transport and had discarded his stick. As a result of similar findings in other patients whose knees were examined by arthroscopy after operation it was decided to allow early weight bearing four weeks after operation.
Results
In the control trial on the first 30 patients, 2 of the 10 patients in group 1 (routine synovectomy) expressed disappointment by three months (although initially pleased), and by five months definite discomfort progressing to pain had developed, and another patient developed discomfort five months after operation. The first 2 patients have undergone reoperation with drilling of the areas of loss of femoral articular cartilage and were still pain free when reviewed one year after surgery. The other patient is awaiting further surgery. In this group the follow-up time is now three to three and a half years.
The results of combining synovectomy with drilling and early or late weight bearing (groups 2 and 3) are similar, with relief of pain, adequate movement and no relapse. The follow-up time in the late weight-bearing group is -twenty-seven to thirty months and in the early weight bearing group twenty-four to twenty-seven months.
All 30 synovectomies in this series were performedon patients who fell outside the normally accepted criteria for successful synovectomy. There was a disappointingly high failure rate with synovectomy alone (3 out of 10), but 2 of these failures have already undergone further operation with drilling and have been relieved of symptoms. The striking fact is that synovectomy with drilling of areas of articular cartilage loss gives a much higher success rate than synovectomy alone. Lateral instability of up to 10 degrees, long thought to be a contra-indication to synovectomy, has not proved to affect the outcome. The development of a strong quadriceps muscle after operation helps to overcome the instability, perhaps in combination with scar formation in the capsule.
Since this trial series was concluded, a further 40 patients have undergone synovectomy with drilling of the areas of loss of articular cartilage. Two of these patients have subsequently undergone high tibial osteotomy for increasing valgus deformity with relief of symptoms and no loss of movement. It may well be necessary to perform more high tibial osteotomies when a longer follow up is available.
Discussion
Drilling was part of the procedure of debridement described by Insall (1967) for the treatment of the osteo-arthritic knee in a progress report on the technique developed by Pridie (1959) .
Previous reports on the value of drilling bone stressed its suitability in selected cases of osteoarthritis (Haggart 1947 , Magnuson 1941 . This is the first report which has recommended that drilling be combined with synovectomy for the rheumatoid arthritic knee. Both the technique and management differ radically from that suggested by Insall (1967) .
The use of a lateral parapatellar approach combines the twin virtues of a wide exposure with absence of impairment ofjoint stability. This makes it possible to adopt a dynamic approach to the postoperative management, which is impossible after an inverted V incision in the quadriceps tendon. The use of a small diameter drill to produce deep holes helps to overcome the problem of soft bone which is probably due to small geode formation, and also enables the drill to be used with more precision. However, the important difference is in the postoperative management where absence of any period of complete immobilization is believed to avoid knee stiffness.
It is postulated that the mechanical stress of contact of moving surfaces results in the eventual formation of primitive hyaline cartilage as demonstrated by open biopsy of a drill hole in a patient who had a later operation for patellectomy (Fig 3) .
It has been discovered that it is positively harmful to leave synovial pannus undisturbed (Pinder & Poole 1973, in preparation) since this tissue secretes cathepsin D which has a chondrolytic effect. A characteristic feature of synovial pannus is that it overlies an area of soft bone.
There has been no cause to revise the initial opinion that synovectomy with drilling is an easy operation to perform and has predictable results. It is not claimed that this operation will prevent. flare up of rheumatoid disease in the knee.
